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2. Rhythmicity. This is an outstanding characteristic of the
heart. The heart of the frog will contract spontaneously and
rhythmically for a considerable length of time after its removal
from the body, if simply kept moist with physiological saline
(0.6 per cent solution of sodium chloride). The rhythmicity is
also an inherent property of the mammalian heart; it occurs
quite independently of the central nervous system (see perfu-
sion of the heart, p. 173).
When the heart of an animal is stimulated by an electric
shock or a series of such shocks, the rhythm may be disturbed,
made irregular or more rapid, but it will not, as will skeletal
muscle (p. 527), give a sustained (tetanic) contraction. The
cardiac contractions are always intermittent. Summation of
contractions and tetanus cannot take place in heart muscle.
This fact is dependent upon the refractory period and ensures
a pause between contractions, an essential requirement in order
that the heart can perform its pumplike function. The heart
muscle must first cease to contract and recover at least part of
its excitability before another contraction can be evoked.
Extrasystolcs or premature beats of the ventricle. If, when
the heart is beating naturally, the ventricle is stimulated during
its relaxation phase, a contraction occurs which varies directly
in strength with the excitability of the muscle; this, as just men-
tioned, rises progressively throughout the relative refractory
period. The maximal response is therefore obtained at the end
of the latter. The response caused by the artificial stimulus is
called a premature beat or extrasystole. Premature beats occur
in the human heart as a result of some abnormal stimulation
(p. 199), such as by some chemical agent carried in the blood
stream. The excessive use of tobacco is not infrequently a
cause. An unusually long resting interval known as the com-
pensatory pause follows the extrasystole (see Fig. 4-32). The
pause is caused in the following way. The impulses causing
the normal heart beat originate at regular intervals in the upper
part of the right auricle and, spreading downward, excite the
rest of the heart. When an extrasystole of the ventricle occurs,
the next regular impulse from the auricle usually reaches the